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Sound Structure Impact on Morphology
- Acquisition of Danish noun plurals as a test case
Laila Kjærbæk & Hans Basbøll
Introduction...
Reduction processes in Danish conspire to make the syllable 
structure opaque, and we therefore expect speciﬁc properties of 
Danish to be diﬃcult to acquire. 
This study takes the perspective of the child and is therefore 
based on pure phonetic/phonology-based analyses of Danish.
...introduction
Danish has an opaque syllable structure due to ﬁnal consonant 
weakening and schwa-reductions. This is a challenge when a child 
is to catch the phonological and then the morphological struc-
ture.
In particular suﬃx boundaries are opaque in Danish child lan-
guage input (Bleses, Basbøll & Vach, 2011).
Results
Age Plural types Plural tokens 
3 (N=21) 97 332 
5 (N= 21) 124 405 
7 (N=19) 131 469 
9 (N=22) 139 603 
 
Produces plural forms
The Script Study
Danish plural formation 
In Danish, the singular indeﬁnite form is the basic form of the noun 
morphologically. The plural form can be made in four diﬀerent ways:
a) Plural suﬃx 
bil ’car’ ~ bil-er ’cars’ 
b) Stem change (e.g. umlaut) 
mand ’man’ ~ mænd ’men’  
c) Plural suﬃx and stem change 
 fod ’foot’ ~ fødd-er ’feet’  
d) No change (pure zeroes) 
mus ‘mouse’ ~ mus ‘mice’ 
 
Plural suﬃx
Danish has two overt plural suﬃxes (a-schwa and e-schwa) and one 
covert (zero suﬃx), see Table 1.
The plural suﬃxes -s, -a, -i are not included since they do not appear in child language. 
*The numbers come from OLAM (lexical frequency). Only nouns with both a singular and a plural form are included.
Plural 
suﬃx 
% of  
nouns* 
% of nouns in CDS Example Gloss 
Tokens Types  Lemmas Singular Plural 
a-schwa 88 57 66 66 bil ['biːʔl] 
pige ['piːə/'piːi] 
lærer ['lɛːɐ] 
bil-er ['biːʔlɐ] 
pige-r ['piːɐ] 
lærer-e ['lɛːɐɐ] 
’car’ 
’girl’ 
’teacher’ 
e-schwa 4 10 11 12 hund ['hunʔ] hund-e ['hunə/'hunn]̩ ’dog’ 
Ø 8 33 23 23 mus ['muːʔs] 
aborre ['aˌbɒːɒ] 
mus ['muːʔs] 
aborre-r ['aˌbɒːɒ] 
’mouse’ 
’perch’ 
 
Table 1. The Danish noun plural suﬃxes.
Stem change
We have registered six types of stem changes, based upon our phono-
logical analysis of Danish, see Table 2.
Stem change % of 
 nouns* 
% of nouns in CDS Example Gloss 
Tokens Types Lemmas Singular Plural 
Vowel change (umlaut) 
   a → æ 
   a → ø 
   o → ø 
   å → æ 
0.4 14 5 4  
and ['anʔ] 
barn ['bɑːʔn] 
fod ['foðʔ] 
hånd ['hʌnʔ] 
 
ænder ['ɛnʔɐ] 
børn ['bɶɐ̯ʔn] 
fødder ['føðʔɐ] 
hænder ['hɛnʔɐ] 
 
‘duck’ 
‘child’ 
‘foot’ 
‘hand’ 
r-insertion 0.8 4 1 1 center ['sɛnʔdɐ] centre ['sɛn(ʔ)dʁɐ] ‘center’ 
n-insertion 0.006 2 0.4 0.2 øje ['ʌjə] øjne ['ʌjnə] ‘eye’ 
Stød change 
   Stød drop 
   Stød addition 
 
4 
25 
 
15 
3 
 
14 
4 
 
14 
5 
 
stol ['sdoːʔl] 
ballon [ba'lʌŋ] 
 
stole ['sdoːlə/'sdoːl̩] 
balloner [ba'lʌŋʔɐ] 
 
‘chair’ 
‘baloon’ 
Change in a-quality 
+vowel length 
1 0.3 1 1 bad ['bað] bade ['bæːðə/'bæ(ː)ð] ‘bath’ 
Syncope 1 1 2 2 gaﬀel ['gɑfl ̩] gaﬂer ['gɑflɐ] ‘fork’ 
 
Table 2. The Danish noun plural stem changes.
*The numbers come from OLAM (lexical frequency). Only nouns with both a singular and a plural form are included.
Empirical Data
Naturalistic spontaneous child speech and child directed 
speech
- Odense Twin Corpus
• Longitudinal
• 2 twin pairs (3 girls, 1 boy)
• Age 0;9-2;6
• Recorded approximately one hour per month
• Transcribed in CHILDES and coded in OLAM
CDI parental reports (The MacArthur-Bates Communicative 
Developmental Inventory)
- Longitudinal CDI-study
• 182 children
• Age 0;8-2;6
• With a total of more than 4.000 CDI-reports
- Cross sectional CDI-study
• 6,112 children
• Age 0;8-3;0
Experiments
- The Classical Study
• 176 monolingual Danish children (96 girls, 80 boys)
• 3-10 years of age
• 46 items (no items were pure zeroes)
- The Script Study
• Semi-structured interviews - Picture-based 
              elicitation task
• 83 monolingual Danish children (45 girls, 38 boys)
• Four age groups (3, 5, 7, 9 year olds)
• The children also participated in the Classical Study
 Error types 
The Script Study 
 Overgeneralization of the a-schwa suﬃx 
• e.g. *katter (pl.) for katte (sg. kat) ’cat’ 
 Singular form used 
• e.g. pakke (sg.) for pakker (pl.) ’parcel’ 
 Stød drop in forms with addition of a-schwa suﬃx 
• e.g. appelsiner (pl.) with no stød on /i:/ from 
appelsin (sg.) ‘orange’ 
Distribution of certain milestones 
The Odense Twin Corpus 
 
First word produced: 
 Ingrid 0;10 (mmm ‘tastes-good-sound’) 
 Sara 0;10 (mmm ‘tastes-good-sound’) 
 Cecilie 0;10 (ja ‘yes’) 
 Albert 0;10 (ja ‘yes’)  
First noun produced:   
 Ingrid 1;2 (mælk ‘milk’) 
 Sara 1;3 (mælk ‘milk’) 
 Cecilie 1;2 (mam child form for ‘food’) 
 Albert 1;2 (mælk ‘milk’) 
First plural form produced: 
 Ingrid 1;4 (støvler ‘boots’) 
 Sara 1;5 (æbler ‘apples’) 
 Cecilie 1;10 (bobler ‘bubbles’) 
 Albert 1;8 (æbler ‘apples’) 
Table 3 
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Distribution of certain milestones 
The Longitudinal CDI-study 
  Median 
Producing their ﬁrst word:  1;4 years 
Producing their ﬁrst noun:  1;4 years 
Start using plural forms sometimes:  2;1 years 
Start using plural forms often:  2;6 years 
 
(Vach, personal communication) 
Prediction 1
A suﬃx which is subject to dropping (according to phonological rules) at-
tributes to opacity and is thus acquired later than one which is not. 
- We expect the a-schwa suﬃx to be acquired earlier than the e-schwa 
suﬃx.
Correct plural Suﬃx
The Classical Study
As shown in Figure 2, the a-schwa suﬃx is acquired earlier than the e-
schwa suﬃx. Since the zero suﬃx category is here limited to forms with 
stem change (i.e. umlaut), which are exceptional in the system, it is not 
representative for the large number of pure zeroes.
Our results support our ﬁrst prediction, which indicates that a suﬃx 
which is subject to dropping (e-schwa) is acquired later than a suﬃx 
which is not (a-schwa).
Conclusions
A suﬃx which is subject to dropping (e-schwa) is acquired later than a 
suﬃx which is not (a-schwa). 
Prediction 2
Plural formation which involves change in the sequence of phonemes in 
the stem attributes to opacity and is thus acquired later than plural for-
mation with no stem change or with only deletion of a thematic ﬁnal ele-
ment or change in word prosody.
- The rationale behind this prediction is that a prosodic pattern is a less 
inherent part of a lemma than its constituent segmental phonemes, in 
particular consonants.
Correct stem
The Classical Study
 
Prediction 3
If the plural formation is phonologically void (pure zeroes, i.e. plural = 
singular), there is less transparency, thus pure zero should be late. Since 
Danish has a considerable amount of pure zeroes and since reduction 
processes often make plural forms sound like pure zeroes, singular in-
stead of plural is expected to be a rather frequent error type in Danish 
children.
Classiﬁcation of produced plural forms
The Classical Study
 
Figure 4 illustrates the produced plural forms in the Classical Study di-
vided in four diﬀerent categories. The amount of correct plural forms in-
creases nicely with age. What is interesting here is, however, the large 
number of singular forms, especially with the 3 year olds. It looks as if 
Danish children use the singular form as a default.
Two possible explanations of the many singular forms: 
1) Pure zero is an important morpho(pho)nological category in Danish.
2) Dropping of the e-schwa-suﬃx often results in a plural form which is 
almost identical with the singular form, as in tov – tove ‘rope’ ['tɒw] - 
['tɒww].
Conclusions
Zero plurals are acquired late, and singular instead of plural is a very fre-
quent error type in Danish children.
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As shown in Figure 3, the plural forms which have a change in the se-
quence of phonemes (umlaut, r-insertion) seem more diﬃcult and are 
acquired later than forms with no stem change or with more transparent 
stem changes with only deletion of the thematic ﬁnal element or change 
in word prosody (stød change, change in a-quality/vowel length, syn-
cope) (Basbøll et al. submitted; Laaha et al. submitted).
Conclusions
Plural forms which have a change in the sequence of phonemes (umlaut, 
r-insertion) are acquired later than forms with no stem change or with 
only deletion of the thematic ﬁnal element or change in word prosody 
(stød change change in a-quality+vowel change, syncope).
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